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ABSTEACT* ' 

Dur,ing the ninety-eight years since Abraham Lincoln 
signed the Land Gxaint College Act, American colleiges and universities 
have prodigiously expanded, and extended the activities begun even 
earlier by alert pioneers. Nb longer do they limit themselves to the * 
polite learning of interest to the republic^ of letters. Their 
services, for agriculture and industry sketched here illustrate 
developments and achievements not only ia the "useful" arts and ' 
sciences'! but alsd in the fundamental knowledge underlying them and 
modei^ civilization generally. In sum, American higher education has 
become integrated with every concern of the nation that requires 
substantial intelligence and advanced training. (Author) 
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V , . THE ^VfCES PERFORMED BY AMERICAN COLLEGES AND 

UT^VERSITIES FOR AC?RICULTURE AND IfJDUSTRY* 

^ 'W. H. Cowley, David Jacks Professor of Higher Education, Stanford University 
1— • ■ • " 

OO During the decade I spent at Ohio State University, I learned 

sO 

pyj of the incalculable importance, in American life of land grant col- 

\ leges and universities, and early during my studies, o:^^ the history 

of higher education I concluded that the 1362 Act of Congress which - 
established them must be Judged the most^significant piece of higher 
educational legislation ever passed in this country. It began a new 
era and has sent ripplei^ evenr^to the smallest coves and creeks of 
American edu'cation. More linportant, it has helped spur and channel 
^ the nation's development. Pew if any„ students of Arae:cican higher 
ediication value and acclaim the work of land-grant Institutions mor^ 
than I. ^ ^ / * 

- Conspicuously productive ^s these colleges -and universities have 
been and are, however, I must confess that the prideful opinions of 

♦ 

sane of their spokesmen trou"KLe me. The most unrestrained of them 
give the impression that American higher education' stood stock still 



c f ^ ~ m n ;^ 



until the appearance of the land-grant Instituions and that they, - iro^imo 



* ^ ft — ■» * 



and they alome, must be credited with getting in motion the concepts^ 
and proc^duii^s that have Integrated 8ur colleges and universities \o|C!^?;c? g^^n 
^ t ^ With the'workaday Interests and needs :of the nation. I shall attempt i^^<Ul^ III 

H m 2 ; -n m ^ 

^ herein to demonstrate the unsoundness of this opinion without, I ??ii|o 
Sn^ hope^ depjreciatlng the enormous value of the historical and current 

^ Influences of land-grant colleges and univeraities. , ^ ^ 

The topic under discussion, it shoul'd be observed, ' constitutes 
a sub-division ; of the ^larger subject cited In the last paragi^ph, 

*Memoranduin prepared June I96O for the Rdcke feller Foundation 
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namely,/ the integration of American colleges and universities into 
the IWe of the nation. Until about a centuiy ago higher educational 
institutions ministered almost exclusively to young men destined for 
the so-called "learned professions" and the now-almost- forgotten 

"leisure class," but today</^ey ^serve people of both sexjes and all 

/ 

^ges with a myriad of vocational and a vocational interests. By means, 
moreover, of the relatively new functions of advanced instruction, re- 
search, and consultation services tliey directly or indirectly influ- 
ence the lives of eveiy American and countless people in other co\m- 
tries. A review of why and how this fertile change has "occurred can 
throw useful lights upon the topic of this memorandum, and hence it 
begins with such an over-all review. Succeeding sections sketch the 
histc>5:y and present status of the services performed by American col- 
leges apd universities for agriculture and industry. 



The Integration of American Colleges and 
Universities into the Life o f the Nation 

The nine colonial colleges contributed brilliantly to their 
times. The population^ of two and a half million Americans in I776 
included only about two thousand graduates of the nine colleges, but ' 
the fifty^slx signers of the Declaration of Independdbce numbered 
eighteen of them from five of the nine: Harvard eight, Yale four, . ' 
William and Maiy^ three, Pennsylv^ia two, Princeton one. Of the 
cccimit-^ee of five appointed by the Continental Congress to draft 
\ the Declaration, three had graduated fj^om-colonial colteges: Jefferson 
frcm Wjilliam and Mary, John Adams from Harvard, and Robert R. Livingstone 



from Columbia. Ohe other two had not attended college; but Frankliii^ 
had been the chief founder of the University of Pennsylvania, and 
Roger Sherman was Treasurer of Yale. 

Ohe coldnial colleges also had graduated 102 of the 3if9 members 
of the Continental Congress — PririSeton twenty-nine, Yale tnenty-four. 
Harvard twenty- three, William and Mary twelve, Pennsylvania eight, 
Coluinbii\^four, and Brown and' Rutgers one each. Only Dartmouth con- 
trihuted no.mem'bers, hut it had heen established just a few years 
before the outbreak of the Revolution in out-of-the-way New Hampshire 
and did not graduate its first class until I77I. 

Of the four members of Washington's first cabinet, the colonial 
collegea produced three: Jefferson and Randolph of William and Mary 
and Hamilton of Columbia. Qhe three young men who persua^d New 
York through the Pbderalinst Papers "to jfetify the Constitution; thus 
saving it f rem. defeat nationally, had all been educated in the col- 
onlapL colleges: Hamilton and Jay at Columbia and Ifedison at Princeton, 
aheee are^t a few of the facttf that can be cited to idlust-rate 
Nthe Importance of the colonial colleges in the early life of the na- 
tlon. Ohe classical education they gave became outmoded during the 
nineteenth century, but^ it equipped the men of the colonial period 
with both the knowledge andvthe impetus they needed to be equal to 
the problem^ of their fateful times. 

; ' During the very year of the ^signing of the Declaration of Inde- 
pendence, however, a number of other less cele^p&ted events occurred 
which signalled the beginning of a new age and hence the outmoding 
not only of the programs* of American colleges but also those of 



European univerbltles. Ihese events of I776 included (1) the puttin£^ 
Into operation of two of James Witt's steam engines^ one in a coal 
mine and the other in an ironworks^ a circumstance that presaged, the^ 
'end of the long Age of Muscle Power and the heglnniiig .of the Age of 
Machine Power; (2) the reading hy Antolne Lavoisier of a paper before 
the Firench Academy. of Sciences anticipating his later promulgation of 
the .law of caobustion, a concept that led to the Initiation of the 
New CHiemlstry and thereby to an, enoitiou^ leap forward In all the 
physical sciences; (3) the publication of Adam Smith's Jhe Wealth of ^ 
Na^lons^ a work which stated the principles that made it possible 
for^ ^trepreneurs to eacploit the steaift engine and jthe' flood of other 
new machines and processes conceived by inventors and scientists; 
(U)* the submission to the Virginia House of Burgesses liy Thomas 
Jeffferson and four associates pf a^'seilep qf bills proposing new 
statutes for that state Including those .outlawing primogeniture and 
entails and another establishing religious freedom^ bills which 
Jefferson declared wouM establish a system of government from which 
"every fibre would be eradicated of ancient and future aristocracy"^; 
and (5) the presentation by the French encyclopedists Denis Diderot to 
Catherine the Great of Pussia of a p]^ for the university at St* 
Petersburg that she eontemplated fotmding^ an amaklng document which 
prophetically described iJhe comprehensive American university that 
began to emerge a century later, 

Hiese and other portentous developments of I776 and surrounding 



1. Autoblographyj Monticello edition, 1904^ 73-7*^• 



years ccnmlngled to Bound- taps on the Age of Muscle Power and reveille 
for the Ag^ of Machine Power. They also lai^ely nulll^ked the value 
of the literary education given by this colonial collies. !Ihe new 
age required educational coTceptions and processes ^at could pro- 
duce the manpower needed to direct and use the new yfenergies social 
ap well as physical beccmlpg available with fai^stic^rapidily 
to mei\ and nations^ It also required massive 4uantlties of new know- 
4edge and large numb-gjrs of s!|>ecialists to develop and to disseminate 
it amcjog the managers and workers, of the, fast developing new- type 

V 

agricultural^ ccnmercial. Industrial, political, and social institu- 
tions spawned by the ne{f forces In the world. 

* ' • ■ 

A few discerning men foresaw the advent of the new era and rec- 
ognized its Intellectual and. educational linplicatidns. Ibese in- 
eluded Benjamin Franklin who anticipated the oncoming age even before 
ito dawning as witness his 17^9 peunphlet Proposals Relating to the 
Education pf Youth In Pensllvania and his efforts some years later 
'bo Introduce applied, science and commercial subjects into the curri- 
cu3.um of the Acadfemy and College of Philadelphia (the Itoiversity of 
Pennsylvania since I791) whose oWginal board of trustees he chaired. 
Eranjain also Influenced the fii:st president of King's College 
(Columbia since 1784) whose Initial announcement conceriiing the 
studies of the new Institution included ±he following passage: 

. . > it is further the Design of this College, to instruct 
and perfect the Youth in the Learned Languages, and in the 
Arts of reasoning exactOy, of writing correctly, :and speaking 
eloquently; and In the Arts of numbering 'and measuring ; of 
Surveying and Naylgation, of Qeography and History, ^ Hus- 
bandry, . Commerce , and Goveroment. and in the Khowle'dge of"all 
^Q'fcm^ in the Heaves above us, and in the Air, Water , and" 1arth 
around us, aixd the varlbus kinds of Meteors, Stciies, Mines, and 
Minerals, Plants and Animals, and everytfaln,^ useful for the 



Comfort, the Convenience and Elegance of Life, in the Manuftic - 
•turee relating to these Ihings: And finally, to lead th'em f rck 
the Study of Nature to the Khowliedge of themselves, ^d' of the 
God of Nature . , » 



Biis statement proposed a curriculum that would coyer the whole 
range of human interest; but, like similar proposals made by other 
pioneer statesmen and educators during the next century, it did not 
take hold for at least four reasons. , 

In the first place, the American colonial colleges and their" 
successors for an extended period served those in or desiring to he- 
come members of "the ruHng^Blasses^. " Not a few of their students 
came from eoonanically underprivileged families who sought a college 
education to'in5)rove their lot in life, that is, to promote what would 
today be called upward social mobility. Otherwise expressed, they 
desired to be "gentlemen"; and that meant that upon graduation they 
would enter the occupations open to gentlemen: the/ church, law, med- ' 
iclnei, and public life. -Some became gentlemen fanners, and a few 
entered the businesses of their non-college fathers;' but predominan^tly 
they steered clear of occi^pations related to commerce and industry 
for the reason that, ever since Plato and Aristotle poured their con- 
tenqo-^^on them, all utilitarian careers had been considered beneath / 
•the dignity of gentlemei^. 

Even late -in th6 nljieteenth century this attitude continued to 



X 

\ 



thrive In some colleges as witness the statement of James H. Tufts 
Of the Amherst Class of l88if that the plans of a classmate to becofae ' 



1. New York Gazette and Weekly Post Boy, June 3, YJ^k, 
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a buslneBBinan led to critical gossip. Die proposal of President 

■* 

Samuel Johnson of King's College that the jjolleges offer "useful" 
courses in "husbandry, ccnmerce, and manufactures" could liiake but 
slow headway in the face of such* deep-seated opposition to the 
"servile ''.studies." , ^ 

\ '^Useful" courses came into thej, curriculum slowly for a second 
reason, namely,"' tiie convictian of college authorities that Greek and 
Latin literature enccnipassed the wisdom of -Uie ages and could he ne- 
glected only at great peril to the health of society. Presidoit 
Josiah Qulncy of Harvard voiced the opinion ^of the great majority of 
pre-Civil War educators on this score when He wrote in l81fO; 

At the present day. Indefinite desires* for the ljn5)rovement of 
all public literary institutions press frcm without, while a 
natural fear of attempts at iinpiacticable innovations is exist- 
' ing within. An age, almost lawO^sa^-^rcm-^^ is ' 

calling for restraints ta be^piactised ,ln them \^ich It neglects 
to teach byexainple, and shows no dispositiob to enforce else- 
where; clamorous that institutions of learning shduld keep pace 
with its spirit, without Inquiring whether this spirit be of a 
peitaanent or transitoiy character ... 

Obey ^the colleges^ .should defer action until after ^a thorough 
unde4:standing of the true relations of the subjeet, and a fair 
^ ccmparison of ,the views of practical men within, and of practi- 
cal m^ without, the institution; remembering that the safe 
^ vays ^re the trodden paths J that the new, though tempting, "are 
onen i^ertain; and thet^ termination unknown; that to follow - 
public Qxinionq is easy and popular, but that %his opinion is ^ 
not always sound, and is liable to be corrupt; that the schemes 
of the present time are apt to be urgent andygelflsh, but the 
wisdcm of antiguity is ever unobtrusive and dis interested"!^ 
Ihe meefsure of intellectual greatness is not the average breadth 
of eveiy man's span^ ^ at the present day, but the broad and mus- - 
cular palm of those giants of former timesj which they have 
lefii apparent and chiselled upon works little less admirable 
than those of >nature herself, and imperishable as her mountains.^ 

1. Josiah Qulncy, :5e History of Harvard UnlYersity^ 2:456-457. 
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Die dcaitext of this statement l)rliigs into focus t|ie third reasoa iiiat ' 
itaieilcan colleges shunned "useful" subjects, to wit, they vev^ "lit- 
eraiy peml^aries" devoted to llie bonce ms of "the republic/ of letters" 
and not to those of society as a whole. 

Hie medieval universities primarily and sqne of them "almost 
exclusively /yere/ occtjj^e^ with professional' education,"^* but the 
Renaissance had converted the two English lai^-verfeities into a^^;tfilea 
for civilizing the ' sons of the landed! gentry jond. of ;&e rising m^r« 
cantlle class "enricdied/byr^e woolens trade and.^erseas qamaerce."^ 
Ohese new- type studjents had no interest Ix^ th0 dialectical hair- 
^splitting 6f the" medieval liberal arts^ and little in professional 

. . . ■ ■ ■■■ ^ /' ' ■■ ' ; • ^ ^ ^ ^ 

tralnliig. * They sought; Instead what went by tl^ie name of "poliVe; leam- 

Ingi" thkt is, ^the social polish that E];4smus and other "humanists" 
" ' ^ , /' ' / ' " 

declared caUd be theirs/if they stuMed the dlassics of Greece ajid 

Heme. ; ^ • ' " • 

OJal^ educational emphasis crossed thl Atlantic with the colon- 

ists; and although the teria* "polite learhin^" did not prosper in the 

American atmpEpphere, the coldnial colleges aSnd those later estab- 

lished Ifi their tradition gave their chief allegiance to the Interests 

of "the republic of letters" and generally neglected other sectors 

of the conmiunlty. As William Graham' Sumner pointed out as late as 

1883, they habitually looked upon, econcmically useful subjects as 



1. Hastings Rashdall^v Ohe Uni^fers'ities of Europe in t he Middle Ages, 
193^ revision, 3^*617" ^ ~ ' ' T^— 

2. Samuel Eliot Morison, The Founding of Harvard College, 1935, 5^. 
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vu35gar and hence inacliuissit>le to their curriculums. ^ . 

Ihe three reasons Just cited for the slow develcrpment of broad 
programs of study in American colleges and universities do not tell 
the whole stoiy, but they suffice to introduce. the\ fourth^land per- 
haps moat potent of all the reasons for educational retardation, 
namely, the lack of ':&wareness of ^educators and of all but a handful 
of the intelligentsia -that a new era had 'begun, an era to be dcmitf- 
ated by ij^ssive new forces and by such* novel or neglected concepts 

, a ■ 

as Progress, Evolution, Nationalism, and Democracy. President Quincy 
erf Harvard could not have composed, the statement quoted two pages* 
back had he comprehended ^e significance of such events as the ^ 
patenting that year of Samuel F. B. ^orse^ device for sinding mes- 
safeea over wires; nor could the Yale Efeculty of I828 havd written 
its flamous denunc;Lation pJf the new demands being made of the colleges 
had it understood the Implications of the laying of the i^ils of the 
first American "steam road" in Baltimore that Fourth of July; *nor 
could the utilitariMi program of the University of London, founded 
that same year, have been greeted by Oxford, Cambridge, and their 
adherents as a "new-fangled scheme of pantology"^ had they discerned 
the Import of" the Com Law presented to Parliament In mid- July. 

As observed earlier, however, pefrceptible people like Benjamin 
Franklin sensed the end of the long Agrarian Epoch and the onrush- ^ 
Ing of the Technological Era. Oheee men^et about the arduous and 
unfavored business of Integrating the schools and higher educational 



1. Mark PattiBon, Oxford Studies, I855, 262. 
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Inatitutions of the covmtiy with the broadening activities, inter- 
, eots, and needs of Aneripans. In the f^o^^,j!^^^^descrihe 
their acccoplishments'in the two fields named in the title. » 



: *Agrlcultui:^ 



Ohe practlcentric BamnB had an abldliig i^^^^ij^t in agriculture, 
and adaptations of the books about ^t written near the beg^cSijig of * 




the cairlstian erai b^ Columella, ?ilny the Elder, and Varro continued 
tp be authoritative^ into t^^ eighteenth century. Recent Investiga- 
tiona have .shown that Invaiticms such as the horse collar and the 
horseshoe ^roduct^ of the tenth centuiy) led to iinprovements in 
agriculture, bvit -^e learned woj^ld did x^ot contribute to these develop- 
ments^. Prlinettlijlpreoccupi^ with theocentric and logocentric 
problems, i|;j^^ such*" matters to unlett§yed and "vulvar" 

me|i. Wot uil^l the nineteenth centuiy would the academic world be 
forced bj^^^^lfr^ the pfoddings of^ seminal ^inkers to at- 

tenxi td. the pldest and most essential of human arts a^d industries, 
Industrializati^m, urban growth; and population increase con- 
stituted, iiie chief circumstances. Ihese created agricxatural prob- 
|lems tih^V triggered the imagination of men endowed with mechanical 
sklJULj^^. a^^ the. eighteenth century Eli Whitney invented the 

cottcin gin and Newbold aiffl Wood Iflie first crude iron plows. In rapid 
succesBiooi thereafter came the grain* cradle, the hay rake, the 
reaper, the threshlBg machine, and scores of other new farming Im- 
plefiieQts. Meanwhile President Washington la^Jbis messages to Con- 

UI^ed^the^in^ necessity of improved agricultural knowledge. 



Jefferson, a working fanner wt^en not In public service, similarly 
encouraged agriculture which he had discussed in detail in his "Notes 
on the State of Virginia and in his letters conceming the subjects 

to be studied at his brain-child, the University of Virginia* 

• » * 

Agriciature inevitably preoccupied the interests of Aafericans* 
since in I80O Just over ninety-six percent of the naticm's pcpulatiooa 

lived on f aims or in villages prima^rily Tiependent ttpon t±iera*n New 

■ » 

Yc^rk, which had Just passed Philadelphia to become the largest city, 
had 60,515 inhabitants; xbut its ecanany rested largely tjpan agricul- 

a 

ture and associated industries and canmercie^i enterprises • ' Bie * * 
trapsportatioEKQ^^am^pjyoducts and of merchandise for fanners over 
,the Erie Canal, opened in I825, gave it the name pf the Empire State • 
As I shall describe later. Professor John Kemp of Columbia College , . 
proposed the canal to his student DeWitt Clinton, its ^ergetic pro- 
moter. In I79I 'Kemp also helped organize the New York Society for 
the Prcmotion of Agriculture, Arts, and Manufactures which had counter 
parts in. other states • * \ ' \ 

^ - * . \ . ^ 'A'.v- ■ ^ — . .. 

Qhese^societies beqame earnest advocates of tne utilitarian ed- 

ucatipn'^at the cJOlleges,*' traditionally limited to serving the re- 

■ t ■ \. • ' ■ . , 

public of letters,, disdained and ignored* Jheir activities led during 

the third and fourth decades of the century to the establishment of 

' numerous manual labor s'chools and colleges in which students both 

studied ancNdld faim labor, but the plan proved Imp ractioabl©'^ Thus 

r private and/piiblic Instl-fiuticns exclusively or primarily devoted €0 

agcrlc 



iri^tLL^^^\ education came upon the scene ^'in a4^ least eight states . 
begliSfilijig'^th Delaware and l^imont in l83if* riohe prospered, lioK- ' 
ever, until alter the passag^ of the Land Gidit College Act in 1862^ 
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In the Interim. Yale became the natioa'a pioneering center of agrlcul- 
tuiral educatloa, research, and pervlee. . ' 

In aflU6-l|.7 two young private .iclentiflc entrepreneurs Induced 
Yale to let them use its name in their successfui effort to establish 
scientific agriculture as a recognized academic pursuiH;. Ihey were 
John Pitkin Norton and Benjamin Silllmjan, Jr., the latter the son of 
Yale's distinguished Professor of C^anistiy, Mnerology, Pharmacy, 
and Geology who began his teaching career In l802. In the summer of 
lfl46 the elder S 1 111 ma n presented to the Yale Coiporation. a document. 
Written by his son, entitled "Brcpoaals for EstaJ^Iishlng a Chair of 
Agricultural Chemist ly and Vegetable and Animal Physiology." Ihe 
Corporation approved^the proposal In August and a year later ap- 
pointed Norton, aged twen-ty-four, to the professorship named therein 
and young SiUiman, aged thirty, "professor of chemistry and the 
kindred sciehces as applied to *the artg." 

Yale, however, gave no mcmey for the support bf tjie venture; and. 
In the wbrds of one off, its historians,'ri1; is more than doubtful if 
it would have given it" since the impression "seemed generally to 
prevail thiat chemistry, like virtue, must be Its ovm inward. 
Norton and SiUiman therefore used their Wi funds to rjent « building 
for their laboratory and to' buy equipment. O^eir ^ccme consisted of 
the fees paid by their students — eight during thg first year and 
eleven during the second* They called their ^j^o^ect^the^-J^e School 
of Chemistry which, to give the two young adventurers facility status, 

... . •/■ ' A 

. _. . . X. ' 

1* W. Kingsley, Yale College : A Sketch of Its ELstoiy. 1879, 2:106. 
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the Coiporaticoa made a division of the created- f or- that-purpose De- 
partment qf Philosophy and the Arts. Bietr little school constituted 

the arts," a tenn whicji icf those days referred more frequently to 
the utilitarian than to the liberal arts. . > 

. . Ohe interestljig but canplex story cannot here by told of how 
Norton's de^th in I852 led to Yale's unenthusias'tic acceptance of 
. responsibility for the School of Chemistiy, how it evolved into, the" 
Yale Scientific School and then into Sheffiel^ Scientific School, 
and how the Department of Philosophy and the Arts became the Yale 
Graduate School and in *l86l conferred the first American- Ph.D. de- 
gree. No less interesting and more[ relevtrnt in this context are the 
facts about the work in agriculture done by Norton and his successors. 

As a boy Norton, son of a wealthy Connecticut . faxjner, had de- 
cided to learri^ about the scientifid fanning that Sir Humphry Davy's 
1813 book Elements o f Agricultural Chemistiy had initiated in England 
and to a degree in the Uhited l^tes. Having no interest in the clas- 
sical languages, he did not i>nte^ Yale College but Instead studied 
as a private student of thff elder Silllman who arranged for him to 
go. abroad for advanced instruction at the Jtoiversity of Edinburgh 
and the Itoiversity of Utrecht. There^ he learned of the mcmentous 
studies and methods. of Professor Justus von Liebig of tl^e Uni\^erslty 
of Giessen who in ^0 had published his histoiy-maklng Oi^aniq 
Chemistry Apmlled to Agriculture . 

Even before returning home Norton began his own studies in 
agricultural chemi-stiy and won a pri2e of fifty sovereigns frcm the 
Highland Agricultural Society for a paper on oats, ais he followed 
with^^^«tj^ articles published in the American Journal of Arts and 

14 . ' ^ 
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Sclencee which the senior Sillittan owned and edited. They related 
to the diseases of potatoes and to the protein ,content of almonds, 
oats, and peas. His death frcm overwork soon after his tjiirti,eth 
* biarthday ended the career of the first American professor of agri« 
culture and of ,the man who, more than any other. Initiated scientific 
efforts to Improve the p^cediires and products of American farmer's, 
stockbreeders, and' the rapidly expanding agricultural induatries. 

The extraordinary development of state- supported, agricultural 
colleges during the^ast qjiarter of the nineteenth century led "tl^ 
Sheffield Scientific School to discontinue work in the subject in 
1903^^ hut Noarton's successors carried on what he started. This in- 
cluded not cKily resident* instruction and research hut also continous 
services for national agricultural enterprises. Thus John A. Porter, 
a student of^Liehlg's who assumed Norton's professorship in I852, 
promoted the land-grant college movement by four years later publish- 
ing his "Plan of an Agricultural School" and by bringing together in 
New Haven several hundred agricultural leaders at an 1860 confexwce 
CO the latest scientific findings In their field. He also solicited 
their support of the legislation pending In Congress relating both 
to the Morrill Act and to the proposed Ifiiited States Department of 
Agriculture. President Lincoln signed the act establishing the latter 



1. Harvard, which began agricultural Instruction in 1869, abandoned 
it In 1907 after granting only a. f ew dozen S. Ajjri. B. degrees. 
Six years earlier it had also dosed its Veteriaaiy School after 
' a life of ninelfeen years. In' these fields Harvard could not com- 
;pete successfully with IJie Massachusetts Agricultural College at 
Amherst and with Cornell. 
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seven weeka before the fomer, §iad beyond dovjbt Porter's conference 
helped ensure both signatures. 

Like Norton, Porter died young; but befdrd his death, in 1866 he 
played the major role in bringing, the first pf the Sheffield benefac- 
tions to Yale (they totalled over a million dollars-) ■"•'and also to get 
the Connecticut Legislature to assiga the federal/grant Of 1862 to 
what had meanwhile becone the Sheffield Scientific Schopl.- Ihia 
additional financing made possible the appointment of tw:o professors 
of agriculture — Samuel wl Johnson and William Brewer both of 
whan had alao studied in G^rmaiiy with the pivotal ULebig. 3 

Johnson and Brewef hot only established the nation's first agfi- 
cultural experiment sta-^;tcnX dozai years before the Hatch Act of • 
1887 created one in eaca^^andcgtant institution/ but they also qriclir^ 
took extensive invest igat ions and extramural s^rylces. Johnsm, £01* 
exai4>le^ did the research vhlch led to the Cannfecticut law of I869 1 
requiring that the ccniBositicii of fertilizers be labelled on the^r 
containers, • a pioneering effort later followed over the country anc 
making Johnson the founder of agricultural regulatory procedures/ 
Brewer In turn became peihaps the leading American aJthorlty oh 
cereals, and, among majay other studies, carried Out. :Lnvestigat|:ons , 
for the federal government on the manufacture of glu<>08e Sugar fi 
starch, the-so]?ghum sugar Industrjr, and the preservaiion of th^ fojt-est 

1. He married Shef|;ield's daughter. ' 

2. Sheffield continued to be the land-grfknV college^of ' the state un^ 
til 1893 when the legislature transferred' the .federal' funds to the 
antecedent of the present University/of Connecticut, 



resources of the country. 
* • ••' ' * . 

Before the maturation of the magnificent agricultural schools 

' •' ' • ' . 

of publicly- supported universities likQ Cornell and California and 

those, in the Riddle West, Yale ^ricul^rists for a "brief period had 
pr^-eminent atatus. By no means^ however, did they monopolize the 
field. Other chemi'sts as Well as geologists and botaijists did no 
\esB significant wojrk. Diose cox the facilities of private institu- 
tions included James C. Booth of the University of PennsylA|ania who 
worked on sugar and molasses, Eben H. Horsford of the Lawrence Sci- 
entific School at Harvardl who in 1861 wrote the definitive book on 
br^admaklng and who also Idevelcped processes for the manufacture of 
baking powder and condenfied milk, and George H. Cook of Rutgers who 
did studies of^the .salt .deposits in central New York for the Qnandaga 
Salt Company. Professor© pn the faciaties of state universities founded 
before the passage of the , land-grant legislation of 1862 included the 
controversial Ihcmas Cooper of South Carolina'^ whose extensive studies 
^included seme on" tests for arsenic, John W. Mallett of Alabama and 
Virginia who in l862 published a major work on the cxativation of 

cotton, and E. W. Hilgfrd \dio in Mississippi before the Civil- War 'be- 

- A ^ , • . . \ ' 

came the country's fciVemost authority on sOils. , " ' 
' ■ ■• « * > 

^ Even though I h^ve barely scraped the top of the subject, pe.rhaps 

I have written enouj^h to justify the generalization that for well over 

a century Meficai^ agriculture has been the beneficiaiy of the instruct- 

tion, researciu i^d services initiated by and conducted in American 

QoUegeisr and^^versities, Worfcthg against i^ihe classics-oriented 

convictions of /the majority of their colleagues, professors of agri- 

culture and related subjects^ suce:eeded in integrating American higher/ 
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eduWion with the life of the nation at the strategic point of phys- 
ical ^uivlval and nutritional health. Rarther, they helped prepare 
the way for the flowering of the ccmprehensive university visualized 
by Did^ot in I776. Iix sum, they established patterns whose values 
to the Itoited States and, indeed, to the world cannot possibly be 
calculated. 

I 

Industry 

In an 189!^ anthology describing "the existing conditions of the 
Itoited States," its editor and/;chief author. Professor Nathaniel S. 
Shaler of Harvard, wrote that Ut is in the profession of the engi- 
neer . ,'. that our people have ^ade the greatest advances. ""'■ Ohe 
first engineering feat to^ attract the attention of the world. and to 
Instill pride in Americans se^ns to have been the Erie Canal bqgHli en 
July If, 1817 and opened late/ in October, 1825. At least two college 
professors played a significant part in the achievement — John Benrp 
of Columbia Colle^ and Professor Ainbs Eaton of a small medical 
school la Venaont, 

I have not been able to discover whether Professor Kemp orlgi- 
"nated the idea of the canal, but it seems clear that he first sug- 
gested it tQ the man who later became Its chief protagonist: Ken^ 
a graduate of the University of Aberdeen and professor of mfitfiona'tics. 
natural philosophy, and geography at Columbia beginning in I786, knew 
about the canal constructed in 1759 fron Manchester to Worsley in ' 
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1. Ohe United States of America, l89«f, 2:636-31. * 
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Lancashire and undoubtedly about other European canals. Ilia l(now,y ^ 
ledge of geology and geography made him seVthe practicality of a 
waterway connecting- the Great Lakes and the HudBOT>andhis enthu- 
'siaam for the idea inspired his studdnt DeWitt Qlinton. Later 
toured various routes with Clinton and other members of the Canal 
■^cmmission and helped select the onfe eventually followed. Amos Eaton 
In tuni made geological and agricultural studies preparatory to the 
digging. 

A yeaV before the inaugurcrBion of the Erjl.e Canal, Eaton became 
the senior prd^ssor at the schoolTfounded in '^oy, Uev York, that/ de- 
veloped into theVirst American center,* other than West Point which 
had been establlshk In l802, for the training of engineers. Stephen 
Van Rensselaer, the iarge-minded patroon who organized and financed 
the school (in 1861 it took its present name cdP the Rensselaer Poly- 
technic Institute) projected ityrimarily "to qualify teachers . . . • 
in the application of experimental chemistiy, philosophy, and natural 
history to agriculture, dcmestic ^concniy, IJie arts and manufactures."^ 
In this puippse Rensselaer suoceede'd spectacularly, "the majority of 
natu3;«lists and engineers who were teachers Jr practitioners -in - the . - 
..IMited States" in I850 bling its alumni.^ Many of them had previously 
graduated from Harvard, Yale, Princeton, and other "literaiy seminar- 
ies" in the eastern states making. Rensselaer in fact if not in name 

* * ■ 

1. R. P. I. Bulletin, March. 1^0, 7. 

2. Bay Palmer Bdker, A Chapter in. American Education . 192k, 7. 
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^the nation's first graduate school. . '\ 

Before the var between the states. West Point also Bitpplied the 
Jiation with a lar^e number of "civil" exigineers, the most iraportent 

being George Washington Whistler of' the Class of 1819 and f&ther of 

■ ■ » ' 

the famous painter. Ihe Amy assigned Whiatler to railroad engineer- 

a ■ 

Ing; and after his resignation in 1833 hia work building a railroad 
through the Berkahires led representatives of the Czar to select hin 
to build the firat Russian railroadand cons tfuct fortifications and 
bridges. Everyone knows of Whistler' s portraft of his mother, but 
the general ignorance of his father evfen among historians testifies 
to -Uie low esteem that he and other utilitarian achievers still have 
in the eyes of many members of "the republic of letters.""^ 

• • :. . . ■ ^ * . 

Seme educators, howeiver, early saw the li^ed of education for what 
the land Grant College Act called "the Industrial -classes" j and they 
Joined forces with leading citizens like'Van Rensselaer to prcmot^ 
and dignify it. Brown University/and Ifeion College together furnished 
•two of the most important of^-Jd^'ese educators — » Eliphalet Nott, a 
graduate of Brown and pre^i4nt of. IMion tbi^. sixty- two years begin- 
ning In l80lf, and Fran<ris Wayland, a graduate, of Ifeion and president 'v 
of Brown from l82j 'to 1855. Nott also served as president, of R.P.I, 
during the period in which- lt> made engineering i^ chief concern, and 



1. Die nineteenth centuiy French entomologist Henri Pfebre wrote that - 
historians' "know the names of the king's bastards" but scoyn "to 
speak of the plowed fields by which we- thrive." In recent decades 
social historians have extended the range of academic- history, . but 
the neglect' of the "useful arts and sciences" continues among not 
a few professors of history. T he Anericdn Jttiid by Henry Steele 
Ccranager, for exan^ple, includes nothing about the thinking and work 
of those concerned with agricultural, industry, and other technical 
pursuits. 



at Italcm he organized the first scientific and engineering courses in 
a traditional American college. Wayland wrote the most perceptive / . 
and influential book about American higher education tq be published! 
before thQ Civil War and theriein included passages like tlie following;' 



• • • a very large class of our pecple have been deprived 
participation in the ))enefits of higher education. It ha^ be^in 
almost impossible in this country, for the^ merdhaht, the/mech- 
aiiic, the manuffeicturer, to educate his soa, beyond the ^u;rse *of 
a ccramon academy unless he gave him the education pr^cteitory 
to a profession . . Now the class of society, that is thua 
left unprovided for, constitutes the bone an!l sinew, the^Veiy 
choicest portion of this or of any ccramur^ltyj . . j. It^i# of ' 
the veiy hi^est importance, on eveiy acpoi^t, that thi^. portion 
of a people should possess every'^faciUtjf tor the acqjiii'ltion 
of knowledge ^nd Intellectual^ ,disclpline|l|' . t^, 

. ■ ■ - - \ ■ ' ' . ' ■ M 

Five years a^r the apj^earance of Wflty land's book the/ Yale Schopl'' 

' ' • - i • ' ' 

of Chemistry,^ earller ciiea, came upon th^^ scene; and the same year 

so too did jthe Lawreilpe Scientific Schoo| 'of Harvard. Both attended 

to "the application of ^^ence to the usetia arts." Soon thereafter 

other "liter^iy se^loa^ onganized ccmparable suo- structures; and 

during tSe name period a' number of unl.tary schools of" science and 

engineering also m^xs^d. The most famous of the letter, Massachusetts 

Institute ^ Technology; got Its chartet the year before the passage 

of the Morrill Act. Its chief promo-^r, William Barton Rogers, had 

quit the facully of the IMlversllqr of Virginia seme years earlier tc 

campaign for its establishment. ) 

Rogers ,^ one of four eminent sons of Patrick K. Rogers who -yf \ ^ 

, ! . -y i- 

taught natural philosophy and chemisti7 at William and Maiy, had long 

1. Francis Wayland, Ihoights on th:e Present dolleglate System ^"^the 
Ifalted States. 185271^1?: ^? ^ ^ u " / 
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been concerned with engineering and manufacturing problems J and in . 

181^8 he had published his Strength of Materials and in I852 his Elements 

. . ■ . (♦ ■ . \ -' 

of Mechanical Philosophy , both pioneering works. His older brother 
J§mes Blythe Rogers had similar interests and/ beginning in I827, 
served as chemist far a manufacturing fiim in Baltimore while teaching 
the subject in a local medical school. His numerous articles reported 
experiments concerned with arsenis pois^oning, the voltaic battery, . 
y and the s61ubility of copper in .hydrochloric acid,' ' / 

. - The greatest strides in technology came not frcm thei work of*' - 
the handfui of professors who bucked the prevailing literary tradi- 
tion of the colleges but frcm little- schooled "practical" men who 
did the ^^ulk o|. the canal and railroad building of the period/ \{l;o 
^ construc^d turnpikes ^d bridges", and who invented-t^e machines and 
devices upaiT^ich the late^ technologicral success of the^cbuntiy 
chiefly rested. Two professors, however, are numbered among the 
fourteen men whose twelve inventions the Ifai-ted Staies Patent Office 
listed in 1936 as the greatest made by Americans during its first 
cisntury — Samuel F. B. Mors^ who held the title of professor of lit- 
erature and fine art0 at the institution which grewllnto New York 
University but \dio never 'perforined its functions, and Alexander Grahanf 
BeH, professor of vocal physiology at Boston Unlver^y. - Ohree of 
the^other'b --.Eli Whitney, Georg^ Westinghouse, fend Charles M. Hall 
who invented the process for making aluminum -- had attended college-^ 
where unsung professors cultivated their interest in science and its 
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1. Yale, Union, and Oberlin respectively. 

.22 



if 



ERIC 



V/ ' 1 

applld^itlooB. Ohe remaining nine wer^ what Lewis Mumford haa called 

"tlji&erB and mechanics." / - 

\ ■ • If, . 

/ ■■"■. ■(> 

Before the development of the mighty engineering schools to whode 
^quickening the Morrill Aci so considerahly contributed, profe^ssors on 
the faculties of established collleges performed fundamental techno- 
logical services. As far a^ I can disqpver, no one has investigated 
tkis topic extensively, hut In all probability such a study would 
identify ji^any more than the' seven professors whose activitiies I 
summarize beXc?w 2 ' N 

James Ci^tia Booth, Professor of Chemistiy Applied to the Arts 
at the University of Pennsylvania beginning li XSjiL, who did 
basic studies of minerals, especially of iron, as well as of 
the refining of sugar and the manufacture of molasses. 

. ■ ' ' .'^ 

George J. Brush, Professor of Metallurgy beginning in J.855 and 

later Director of the Sheffield Scientific School, whose work on 

mineAls won him recognition in England* ScotHndi and Germany 

9s well , as in the United S:tates. 

Walcott Qjlbbs, Professor, at C.C.W;Y. before going in 1863 to 
the I%ford Professorship of the Applicaticm of Science to the 
Useful Arts at the Lawrence Scientific School. Another one of 
Lieblg'i?. students, he did classical' InveRtdgatians on the cm- 
plex ccnpotmds of cobalt and later of a series of other metals 



1;. ahomaB -A. Edison, Jdhii Pitch and Robert Raton, Charles Goodyear, 
Elias Howe, Cyrus McCOimick, Otto Mergenthaler, and the Wright 
Brothera. 




. .Wllliani M. Gillespie, Professor of Civil Engineering at Union, 
whose 18^7 A Manual of the Principles and Practices of Road >» 
Making epd I855 Treatlse'^on Iand->Surveying continued to he 
standard works long after his death in I868. • 



•Tfimes E*nwick, Professor of Natural Philosophy and fixperamental 
Chemisticy at Columhia,. who wrote A Treatise o n the Steam Engine 
' in I83O and Applications of the Science p.'^Jfechanics iso Practi^ 
^1 Progress tn iQkO and who ^id extensive ^onsui^tion work for 
the^^ttoited States goverrfswsat, and for railroad huilders. ' 



•Benjamin Silllman, Jr. of Yale who^elped .Charles Goodyear to 
deyelcp the method of imlcaniating ruhber and wMose researches 
led to the establishment of pie petroleum industry, 

J. lAwrence Smith, Professor of Chemistiy at, the Iftiiv^ity of 
Virginia, who before the Civil War served as adviser to'^e 
Turkish government on cbliton culture and who .while ±a ^Turkey 
. discovered coal Mid emery deposits which p|fOved of considerable 

ecQnomic valufe to that, country. 

^ ' . % • 

VSy present gf^aduate students include a Yale bachelor of mechanical 
enjgliiee^ring, and I hcpe to be able to interest him in investigating 
more thoroughly the semces perfomed for American industry by' college 
and university engineers and other professors. Meanwhile, these no^es 
about the a&ccniplishments of Institutions in qperation befoi*e the 
passage of. the Morrill Act evi^^nce the Interest of at least seme of 
their flaculty^ members and of the administrators who appointed and 
supported them in the problems and needs of their pi^sgnant times. 
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Summary andr©onclusuon. 



During the ninety-eight years since Abraham Lincoln signed, the 
land Grant CdHege Act, American collleges and xiniversltiea have pro- 
digiously eacpanded and extended -Uie activities begun. even earlier by 

w"" ■ ^ • ' ■ 

>alert pioneers* • No longer do th^y limit themselves t^ lihe polite 

I* 

learning of interest' to^ the republic of letters. Uielr seivices for 
agriculture and industry sketched here illustrate developments and 
achievements not only in the "useful arte and /fences" but also in 
the fundamental knowledge imderlylng them and mpdem civilization 

• - ■ ' K) " 

- ^ ■ / . - ' ' . 

generally. In sum, Araericaji higher edvt6ation has become integrated 
with every concein of the pation th^t requires substantial ^intelli- 
gence and advanced training. . 

^specially since the end of the second World War, moreover, Am- 
erican academic experts have increasingly made their knoi^-how avail- 
able to less favored peoples Long ago prescient students of^Americap 
life foresaw this development and its irarplicptions. Witness, first. 

. \ , ' ^ ^ ■ ■■■■■ ■ - : - 

the ccncludlng paragraph ofe .an article entitled "Ihe New Education" 

by Charles W. Eliot^ the young chemist who a few weeks after 

its publication early in I869 became president of Harvard, and second, 

a statement written by Alexis de Tocqueville in I835. W:rote Eliot ^ 

Americans must not sit down contented ^wifff^ieir position atoong 
the industrial nations. We have inherited civil liberly, so- 
cial mobili/ty, and immense native resources, The advantages 
we thus hold over the European nations ar^ inestimable. j4he_ 
question ^is, not how much our freedora can do for us unaided, 
but' how /much We can help freedom by judicious education. We 
appreciate better than we did ten years ego that true progi'esB^ 
in this countiy means progress for the world. In organizing 
the new education, we do not labor for oifrselves alone. 1 



1. SBxe Atlantic Monthly, March, 1869, p. 367. 



Tocqueville concluded the first voliHeof his Democ^ySi Pkevick ' 
as foUows: ' ' ' W 

Ihere are, at the present time, two great nations* i«i the inorjmi 
« which seem to tend towards the gamfi end, although thejr startid 
<• from different points! I allud^ iOxthe ifeissiaijs and. the ikeri^ ' 
. - cans, potb of them have grown up unhpticedj and whj;.s=^^%e"'^ * 
attention of mankind was dij^cted elsewhere,* tji^-^^fiave, suddenly. 
„ 98sumed/a most prcmliient^laoe amongst the nations; a^^ 
* n world learned t&eir Existence and their greatness at almost 

the ^ame time.r^. y . ^ " " . ^ 

■ ■ ■ fr. . 

All other nations se^ to have nearly reached their- natural ► 
, lliuits, and only to be charged with the' maintenandfe W 
power; ^hut these "are still in the act/of vgrowtl^ ^ i i Ohe 
Anglo-Aneriean relies- upc» personal int^i^est ta a'cccmpli^^^^ 
ends, and^ives free sccpQ, to the unguided exertions pud ;cctmnoft» 
' sense of thd' citizensi the Russian ceaiters ail the authority of 
. society in a single -aims thjs principal instrument of the forfflfer' 
• ±B freedanj of the letter servitude, aheir^ starting-points, 
'are different, and 'their CQurses are not the samef yet each of 
•Uiem seems to be marked out by the?will of Heaven^to sway the* 
destinies of h^lf the globe^^. . t ^ • 

It does not reljuire ^Ee < perspicacity of' a de Tocqueville to.'ccm- 

Nprehend the desirability if not necessity during .this post-eputnik 

era of r^eaiihg Eliot's erpigramrai^jatic declaration tha4 .'!We' do not. • 

labor for ourselves alone. '■'Ib^-p'^vi. Educators never ha^fe,. and happily. 

their adheresats multiply 'throu^out American cbllieges and universities 

.arjji in tH*tr outposts oyer th^ "world. - / ' ^ ^ 

. ' '■ > • v.. ,/ 

*■ '•viirfp* " ■ rv 

.' • ' . / . V . , ^s^>^V " 
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